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(57) Abstract: 

PURPOSE: To save power consumption by generating 
torque, corresponding to a difference from virtual 
torque necessary for walking a bicycle body of excepting 
a fixed load from the body total unit, in an electric 
motor, and reducing an input. 

CONSTITUTION: A drive system by an electric motor 36 
is switched to a walking mode by a walk discriminating 
means 60 when walked a bicycle body, to generate 
torque necessary for walking a body total unit. Drive 
torque T of an input drive system is detected by a 
torque detector 52, and in accordance with changing this 
detected drive torque T, a current supplied to the 
electric motor 36 from a battery 39 is changed by a 
controller 42, to generate in the electric motor 36 
torque corresponding to a difference from virtual torque 
necessary for walking the body of excepting a fixed load 
from the body total unit. Thus, by sharing the necessary 
torque by an input, power consumption of the electric 
motor 36 can be saved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention puts side by side the drive system by human power, and the drive system by the electrical 
motor, and relates to the bicycle with an electrical motor which assisted the driving force by human power with the driving force 
of an electrical motor. 
[0002] 

[Description of the Prior Art] The bicycle with an electrical motor which puts side by side the drive system by human power and 
the drive system by the electrical motor, and assisted the driving force by human power with the driving force of an electrical 
motor is well-known as indicated by JP,2-74491,A. This bicycle with an electrical motor detects the treading strength inputted 
from a step pedal, when the burden of human power is large, enlarges driving force of an electrical motor and reduces the burden 
of human power. Since treading strength is not transmitted from a pedal when pushing by hand and running in order to make an 
electrical motor drive according to treading strength, the driving force of an electrical motor does not generate this bicycle with 
an electrical motor. However, since the cell, the motor, etc. are equipped, this bicycle has a large burden to the run by 
hand-pushed. 

[0003] In order to solve this problem, the applicant of this invention proposed the bicycle with an electrical motor indicated by 
JP,4-358988,A. This bicycle with an electrical motor is equipped with a push walk distinction means to distinguish the state of 
walking pushing the body by hand, and the controller which controls an electrical motor by the state of a push walk at mist or a 
late push walk speed from human being's usual walking speed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the bicycle with an electrical motor of JP,4-358988,A, when it supports 
and was [ it is clear and ] so that the body might not be fallen even if it did not push by human power, the driving torque of an 
electrical motor was generated to the grade it runs by itself, in this case, a user ~ the body - even supporting - although there 
was an advantage that what is necessary was just to be, since driving torque was large, big current was needed, power 
consumption became large, and there was a problem that electric discharge of the cell carried since an electrical motor is driven 
was early 

[0005] Moreover, since it was prepared in the high position, when overcoming the level difference of a passage, and the scotch 
of a parking lot for bicycles, for example, or in case a handle pushed up the inclined plane of a footbridge, the user had to fling 
up the arm highly, and had to raise the front wheel, and big physical strength was required for it, although pushed, walked and 
carried out with the handle by the bicycle with an electrical motor of this official report. Physical strength was needed especially 
by this kind that carries an electrical motor and a cell and is heavy of bicycle, and such operation was disadvantageous. 
[0006] Furthermore, by the bicycle with an electrical motor of this official report, the switch which pushes the drive system by 
the electrical motor and is set as walk mode was formed in the handle or the saddle (suitably henceforth a sheet). Here, although 
the wiring which connects a switch and a controller must be arranged along with the frame of a handle and the body when a 
switch is formed in a handle, with rotation operation of a handle, this wiring is brandished or is twisted. There are such force of a 
twist and a possibility that wiring may be damaged by being caught in other parts in the case of swing ****. Moreover, although 
it is desirable to hold a handle single hand, for example and to have a saddle, a sheet tube, etc. single hand since time until it 
supports a handle is taken after starting a switch, and the part push walk operation becomes unstable when a switch is formed in a 
saddle, in case a front wheel is raised in this case, physical strength is needed further. 

[0007] It sets it as the 1st purpose that this invention offers the bicycle with an electrical motor which is made in consideration of 
the aforementioned situation and can cut down power consumption. Moreover, even if the 2nd purpose of this invention does not 
have big physical strength, it is that giving the upward force to a front wheel offers an easy bicycle with an electric motor. 
Furthermore, this invention sets it as the 3rd purpose to offer the bicycle with an electrical motor which avoids the injury on 
wiring of the switch set to push walk mode. 
[0008] 

[Means for Solving the Problem] If it is in invention according to claim 1 in order to solve the above-mentioned technical 
problem In the bicycle with an electrical motor which puts side by side the drive system by human power, and the drive system 
by the electrical motor, and assisted the driving force by human power with the driving force of an electrical motor Torque 
required to push the whole body, walk and carry out [ when pushing the body, you walk and it carries out, push the drive system 
by the aforementioned electrical motor, switch to walk mode, ], The aforementioned electrical motor is made to generate the 
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torque equivalent to a difference with virtual torque required to push the body of the part excluding the fixed load from the 
whole body, walk, and carry out, and it is characterized by mitigating human power. 

[0009] Moreover, if it is in invention according to claim 2, in case it has the connection section which connects the head tube 
held free [ rotation of a front wheel and a handle ], the sheet tube with which the sheet was attached, and the aforementioned 
head tube and the aforementioned sheet tube, the body is pushed on the aforementioned head tubeside of the aforementioned 
connection section and he walks, it is characterized by preparing the grip which a user can hold. If it is furthermore in invention 
according to claim 3, the switch which switches the drive system by the aforementioned electrical motor to the aforementioned 
push walk mode is formed in the aforementioned grip, and it is characterized by laying wiring on the aforementioned switch 
under the interior of the aforementioned grip on the front face of insertion or the aforementioned grip. 
[0010] 

[Function] If it is in invention according to claim 1, when pushing the body, you walk and it carries out, the drive system by the 
electrical motor is pushed and it switches to walk mode. And the electrical motor is made to generate the torque equivalent to the 
difference of torque required to push the whole body, walk and carry out and virtual torque required to push the body of the part 
excluding the fixed load from the whole body, walk, and carry out in push walk mode. That is, an electrical motor is not made to 
pay all force required to push the whole body, walk and carry out, but a part for a weight required to push the body (for example, 
the usual bicycle which does not carry an electrical motor) of the part except the fixed load, walk, and carry out is paid by human 
power, without making an electrical motor pay. Therefore, an electrical motor can be made to be able to pay only the part 
equivalent to a fixed load (for example, weight equivalent to an electrical motor, a cell, etc.), and driving torque which an 
electrical motor should be made to generate can be made small. For this reason, it is possible to lessen necessary current and 
exhaustion of the cell carried since it becomes small, power consumption can be saved and an electrical motor is driven. 
[001 1] Moreover, a grip is prepared in the head tubeside of the connection section held free [ rotation of a head tube and a sheet 
tube ], and in case the body is pushed and he walks, the user is made to hold this grip, if it is in invention according to claim 2. 
Therefore, it becomes easy to give the upward force to a front wheel, even if there is no big physical strength, when the position 
which a user holds becomes low compared with a handle, for example, the level difference of a passage and the scotch of a 
parking lot for bicycles are overcome, or in case the inclined plane of a footbridge is pushed up. 

[0012] Furthermore, if it was in invention according to claim 3, since the switch which pushes the drive system by the electrical 
motor on a grip, and is switched to walk mode was formed and wiring on a switch was laid under the interior of a grip on the 
front face of insertion or a grip, there is no possibility that wiring may be damaged, by brandishing this wiring, or not being 
twisted and being caught in other parts in the case of the force of a twist, or swing *♦**. Moreover, if the grip is held after 
starting a switch, since the body is supportable, it is also easy for push walk operation not to have a bird clapper unstably, and to 
give the upward force to a front wheel as mentioned above moreover. 
[0013] 
[Example] 

(1) Explain the example of this invention with reference to a drawing below the composition of a 1st example A. example. First, 
drawing 1 is the side elevation in which making some bicycles with an electrical motor by the 1st example into a cross section, 
and showing it. In drawing, the sign 10 shows the main tube (connection section), and the head tube 1 1 is being fixed to the 
anterior part of this main tube 10. The handle stem 12 is inserted in the interior of the head tube 1 1 free [ rotation ] focusing on 
the axis of the head tube 11. The front fork 16 of a right-and-left couple is being fixed to the lower part of the handle stem 12, 
and the front wheel 14 is attached in this front fork 16 possible [ rotation ]. Moreover, the handle bar 18 prolonged right and left 
is being fixed to the upper part of the handle stem 12. 

[0014] The main tube 10 is prolonged in the bottom back of slant from anterior part, and the sheet tube 22 and one rear tube 26 
are being fixed to the back end. The sheet tube 22 is supporting the seat pillar 19 to which the saddle 20 was fixed. The chain 
stay 27 of a couple is fixed to the rear tube 26, and the chain stay 27 and the sheet tube 22 are connected by the sheet stay 24 of a 
right-and-left couple. Like illustration, the sheet tube 22, the sheet stay 24, the rear tube 26, and the chain stay 27 are making 
about 3 square shapes, and can support now weight when a user gets on. The rear wheel 28 is attached in the connection section 
of the sheet stay 24 and a chain stay 27 possible [ rotation ]. 

[0015] The power unit 34 is attached under the sheet tube 22. This power unit 34 makes a unit the drive system by human power, 
the drive system by the electrical motor, and both resultant-force mechanism, a crankshaft 33 is attached in the case, and the 
crank 32 is being fixed to the ends of this crankshaft 33. The step pedal 31 is attached in the crank 32, respectively. In addition, a 
sign 36 shows an electrical motor. 

[0016] Moreover, casing 41 is being fixed to the lower part of the main tube 10. The controller 42 is formed in the interior of this 
casing 41. The current for a drive is supplied to an electrical motor 36 from the cell 39 which can be charged. It is contained by 
two steps of upper and lower sides in the inner box, and this inner box is further held in the outer box, an outer box is arranged 
between the sheet tube 22 and a rear wheel 28, and this cell 39 is supported by the sheet tube 22, the sheet stay 24, and the rear 
tube 26. A cell 39 supplies current to an electrical motor 36, and a controller 42 makes this current fluctuate [ cell ]. 
[0017] The circuit which drives this electrical motor 36 is shown in drawing 3 . In this drawing, a sign 54 shows the main key 
switch which intervenes between a cell 39 and a controller 42. If this main key switch 54 is turned OFF, an electrical motor 36 
will not be driven at all, but the bicycle with an electrical motor will come to be promoted by only human power. In addition, as 
an electrical motor 36, a permanent magnet formula direct-current motor and a series winding direct-current motor can be used, 
for example. Moreover, the thing of a chopper method to which the time ratio (duty ratio) of turning on and off of direct current 
voltage is changed as a controller 42 according to torque is desirable. 
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[0018] Furthermore, near the upper part 1 1 of the main tube 10, i.e., a head tube, the grip 49 which consists of a pipe of the 
typeface of KO is attached, and in case the body is pushed and he walks, a user holds a handle bar 18 single hand, and holds this 
grip 49 by another hand. It becomes easy to give the upward force to a front wheel 14, even if there is no big physical strength, 
when the position which a user holds becomes low compared with a handle 18, for example, the level difference of a road and 
the scotch of a parking lot for bicycles are overcome by this, or in case the inclined plane of a footbridge is pushed up. 
[0019] The grip switch 50 is formed in this grip 49. It connects with the controller 42 through wiring 51, and the grip switch 50 
pushes a controller 42 and switches it to walk mode so that it may mention later. Here, wiring 51 is inserted in the interior of a 
grip 49. Wiring 51 being brandished along with the movement of other members, or twisting, and being damaged by this, is 
avoided. Moreover, you may lay wiring 51 under the front face of a grip 49. In addition, into the body of this bicycle with an 
electrical motor, the wrap covering 89 (an imaginary line shows) is equipped with the main tube 10 etc., a grip 49 is projected 
from the covering 89 shown by the imaginary line to the upper part, and a user can hold this now. 

[0020] Now, as shown in drawing 2 , rotation of the crankshaft 33 when a user steps on the step pedal 3 1 is transmitted to the 
drive sprocket 44 through an one way clutch 30. This rotation is transmitted to a rear wheel 28 through a chain 37 and a 
freewheel 29, and when a rear wheel 28 rotates, this bicycle with an electrical motor is promoted. 

[0021] If one of these and an electrical motor 36 drive, through a reducer 40 and an one way clutch 38, rotation of the Rota will 
be transmitted to the drive sprocket 44, and a rear wheel 28 will rotate it also by this. What is depended for example, on a planet 
roller mechanism as a reducer 40 is suitable from a viewpoint of silence and the formation of a ** space. Thus, this bicycle with 
an electrical motor is equipped with the drive system by the human power told by the crankshaft 33, and the drive system by the 
electrical motor 36. 

[0022] Here, the driving force of an electrical motor 36 is controlled by the driving force of human power, i.e., the treading 
strength of the step pedal 31. It is good to make the current which forms the torque detector 52 in the middle of the drive system 
by human power, specifically detects driving torque T of the drive system of human power with this torque detector 52, and is 
supplied to an electrical motor 36 from a cell 39 by the controller 42 according to the change in this detected driving torque T 
fluctuate. It is possible to enlarge driving force of an electrical motor, when the burden of human power is large, and to reduce 
the burden of human power by this. Moreover, when there is no treading strength from the step pedal 31, a controller 42 drives 
an electrical motor 36. That is, while the driving force by human power is not committing this bicycle with an electrical motor, 
assistance by the electrical motor 36 is made. 

[0023] Furthermore, by this bicycle with an electrical motor, when pushing the body by hand, you walk and it carries out, the 
drive system by the electrical motor is pushed and it switches to walk mode. For this reason, the push walk distinction means 60 
for distinguishing the push walk state other than the above-mentioned drive system is established. The composition of this push 
walk distinction means 60 is shown in drawing 3 . this push walk distinction means 60 distinguishes pushing, walking and 
coming out, when fulfilling the following three conditions 
** Driving torque T by human power should be 0. 

** The vehicle speed V should be more than constant-speed V0 in the advance direction. 
** The grip switch 50 should be pushed. 

[0024] Above condition ** is distinguished by comparing driving torque T with comparison torque (0 kg-m) by the comparator 
62, and a comparator 62 will be turned ON if Torque T is 0. Moreover, condition ** detects the vehicle speed V at the time of 
advance by the speed sensor 64 ( drawing 1 ) formed in the front wheel 14 or the rear wheel 28, and it is distinguished by 
comparing with the constant speed V0 (h being desirable in km [ about 1-2 / /]) which set up this vehicle speed V by the setter 66 
by the comparator 68, and a comparator 68 will be turned ON if it is more than V0. Furthermore, condition ** is distinguished 
by the grip switch 50. If are made by ON by continuing pushing the grip switch 50 by hand here, you may make it make it made 
at OFF when the force to push is weakened, it once pushes in, and turns ON and will not push in again, you may make it not 
turned off. 

[0025] It connects with AND circuit 72, and if all the signals of a comparator 62, a comparator 68, and the grip switch 50 are 
turned ON, a comparator 62, a comparator 68, and the grip switch 50 will judge that AND circuit 72 is in a push walk state, and 
will output an ON signal. By this, the bicycle with an electrical motor becomes push walk mode. 

[0026] The output signal of this AND circuit 72 is inputted into controller 42A for push walks. This controller 42A is prepared 
as what shares some above-mentioned controllers 42. About an operation of controller 42A for these push walks, it mentions 
later. 

[0027] In addition, in this example, if brakes are applied also between push walk states, the canceling switch 74 which cancels 
push walk mode is formed in the brake lever section of a handle (refer to drawing 1 ). Opening and closing of contact 74A which 
intervenes between a power supply and the input edge of AND circuit 72 of this switch 74 are attained, when brakes are applied, 
contact 74A is opened and AND circuit 72 outputs an OFF signal. At this time, push walk mode is canceled and the drive of an 
electrical motor 36 is stopped. 

[0028] B. Explain operation of an example, next operation of the bicycle with an electrical motor of this example. Since 
operation in the usual run mode was already explained, it omits here, and only operation in the case of push walk mode is 
explained. 

[0029] First, since there is no input from the step pedal 3 1 when pushing the body, you walk and it carries out, driving torque T 
is 0 kg-m. In addition, although a rear wheel 28 rotates, since there is a freewheel 29, a chain 37 and the drive sprocket 44 do not 
rotate. For this reason, a comparator 62 is turned ON. Moreover, a comparator 68 will be turned ON, if the speed sensor 64 ( 
drawing 1 ) formed in the front wheel 14 or the rear wheel 28 detects the vehicle speed V at the time of advance and this vehicle 
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speed V becomes more than constant-speed VO (about one to 2 km/h is desirable). Furthermore, a user pushes the grip switch 50 
by hand, and turns it ON. Thus, all of aforementioned condition ** - ** are filled, and AND circuit 72 outputs an ON signal. 
That is, the bicycle with an electrical motor becomes push walk mode. A user grasps a handle 18 single hand, holds a grip 49 by 
another hand, and makes it run the body in push walk mode as mentioned above. 

[0030] The output signal of this AND circuit 72 is inputted into controller 42A for push walks. Controller 42A passes current to 
an electrical motor 36, and it controls the rotation torque of the electric motor 36 to assist [ a bicycle with an electrical motor 
does not come to run by itself ] a with a user's push walk, although. In addition, the body moves by this by constant speed VI 
(for example, 2-3 km/h). 

[0031] An electrical motor 36 is made to generate torque deltaT which is specifically equivalent to the difference of the torque 
Tl required to push the whole body, walk and carry out and the virtual torque T2 required to push the body of the part excluding 
the fixed load from the whole body, walk, and carry out as shown in drawing 5 (B), and human power is mitigated. That is, an 
electrical motor 36 is not made to pay all force required to push the whole body, walk and carry out, but a part for a weight 
required to push the body (for example, the usual bicycle which does not carry an electrical motor) of the part except the fixed 
load, walk, and carry out is paid by human power, without making an electrical motor 36 pay, 

[0032] Therefore, an electrical motor can be made to be able to pay only the torque deltaT of the part equivalent to a fixed load 
(for example, weight equivalent to an electrical motor, a cell, etc.), and driving torque which an electrical motor should be made 
to generate can be made small. For this reason, it is possible to lessen necessary current and exhaustion of the cell 39 carried 
since it becomes small, power consumption can be saved and an electrical motor 36 is driven. If the above thing is seen from a 
user side, by the force of the grade which pushes the usual bicycle and walks and which is carried out, he will push a bicycle with 
an electrical motor, and will walk, and it can carry out. In addition, beforehand, he pushes the usual bicycle, and walks, and the 
virtual torque T2 carries out, and is calculated and searched for from the force which was required on that occasion here. 
[0033] Driving torque deltaT for an electrical motor 36 to pay changes with inclination of the road surface which carries out a 
push walk. That is, when the inclination of a road surface is small, as shown in drawing 5 (A), the difference of the resistance F2 
at the time of the resistance Fl at the time of a bicycle with an electrical motor running and the usual bicycle ninning is small. On 
the other hand, when the inclination of a road surface is large, as shown in drawing 6 (A), the difference of resistance Fl and 
resistance F2 is large. If the same push walk speed VI is taken, the difference of the resistance Fl in this case and resistance F2 
will appear in torque difference deltaT (T1-T2). Therefore, motor torque must be enlarged, so that the inclination of a road 
surface is large. Since motor torque is proportional to motor current here, controller 42A must enlarge the current passed on a 
motor 36 (refer to (B) of drawing 5 and drawing 6 ). 

[0034] For this reason, as for controller 42 A, it is good to connect with the inclination sensor 91 shown in drawing 1 . The 
inclination sensor 91 may prepare attaching not only in this but in the casing 41 etc. anywhere in the body, although fixed to the 
main tube 10 in the example of illustration. And when the inclination measured by the inclination sensor 91 is large, the current 
passed on a motor 36 is enlarged, and controller 42A makes small the current passed on a motor 36, when inclination is small. 
[0035] What is necessary is to operate the grip switch 50 and just to operate the brake which turned OFF or was attached in the 
handle 18, in order to cancel this push walk mode. When the grip switch 50 is turned OFF, AND circuit 72 is turned off [ it ], 
controller 42 A stops the energization to an electrical motor 36, and rotation of an electrical motor 36 stops it. The body comes to 
be moved only by human power by this. Moreover, when a brake is operated, a contact 74 is opened and AND circuit 72 outputs 
an OFF signal. And unless rotation of an electrical motor 36 stops and a user makes it move forward, the body stops in response 
to braking by the brake. 

[0036] In addition, although it pushed when all of three conditions, ** grip switch 50 is pushed [ that driving torque T by ** 
human power is 0, that the ** vehicle speed V is more than constant-speed V0 in the advance direction, and ], were filled with an 
above-mentioned example, and distinguished from walk mode, it is also possible to make it not distinguish the conditions of**. 
In this case, without stepping on the step pedal 3 1, if the vehicle speed V pushes the grip switch 50, it can push, and it can make 
it walk mode, the state, i.e., state where it stopped, of 0. Moreover, if fixed time tO passes after it prepares timer 68A which 
delays the ON signal of a comparator 68 and speed V becomes more than constant-speed V0 as shown in drawing 1 , this signal 
may be made to be inputted into AND circuit 72. Thus, it is possible to give various deformation to the push walk distinction 
means 60. 

[0037] (2) 2nd example drawing 4 is the side elevation showing the 2nd example of the bicycle with an electrical motor by this 
invention. Although the grip 49 had projected from the covering 89 shown by the imaginary line to the upper part in the 1st 
example shown in drawing 1 , the grip 49 is formed in covering 90 the very thing in the 2nd example by forming a hole 9 1 in the 
wrap covering 90 for the main tube 10 etc. 
[0038] 

[Effect of the Invention] An electrical motor is not made to pay all force required to push the whole body, walk and carry out if it 
is in invention according to claim 1 as explained above, but a part for a weight required to push the body (for example, the usual 
bicycle which does not carry an electrical motor) of the part except the fixed load, walk, and carry out is paid by human power, 
without making an electrical motor pay. Therefore, an electrical motor can be made to be able to pay only the part equivalent to a 
fixed load (for example, weight equivalent to an electrical motor, a cell, etc.), and driving torque which an electrical motor 
should be made to generate can be made small. For this reason, it is possible to lessen necessary current and exhaustion of the 
cell carried since it becomes small, power consumption can be saved and an electrical motor is driven. 

[0039] Moreover, a grip is prepared in the head tubeside of the connection section which connects a head tube and a sheet tube, 
and in case the body is pushed and he walks, the user is made to hold this grip, if it is in invention according to claim 2. 
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Therefore, it becomes easy to give the upward force to a front wheel, even if there is no big physical strength, when the position 
which a user holds becomes low compared with a handle, for example, the level difference of a passage and the scotch of a 
parking lot for bicycles are overcome, or in case the inclined plane of a footbridge is pushed up. There is no possibility that 
wiring may be damaged, by forming the switch which pushes the drive system by the electrical motor on a grip, and is switched 
to walk mode, brandishing the shell which laid wiring on a switch under the interior of a grip on the front face of insertion or a 
grip, and this wiring, or not being twisted, and being caught in other parts in the case of the force of a twist, or swing ****, if it is 
furthermore in invention according to claim 3. Moreover, if the grip is held after starting a switch, since the body is supportable, 
it is also easy for push walk operation to be stabilized and to give the upward force to a front wheel as mentioned above 
moreover. 



[Translation done.] 
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